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1. General	  conditions	  
This	  project	  is	  a	  MATLAB	  code	  for	  the	  study	  of	  the	  dynamics	  of	  rotating	  structures.	  This	  code	  
is	  based	  on	  Finite	  Element	  Method,	  and	  it	  is	  able	  to	  calculate	  the	  eigenvalues,	  eigenvectors	  
and	  displacements	  of	   rotating	  structures,	  given	   their	  geometry,	  material	  properties,	  mesh,	  
applied	   forces,	   velocity	   of	   rotation	   and	   axis	   of	   rotation.	   This	   code	   is	   able	   to	   calculate	   the	  
eigenvalues	  from	  an	  external	  point	  of	  view,	  which	  means	  using	  a	  fixed	  reference	  system,	  and	  
from	   an	   internal	   point	   of	   view,	   which	   means	   using	   a	   rotating	   reference	   system.	   Coriolis	  
terms	  make	  results	  to	  be	  different	  in	  internal	  and	  external	  point	  of	  view.	  	  
This	  code	  is	  property	  of	  LEAM	  (“Laboratori	  d’Enginyeria	  Acústica	  i	  Mecànica”,	  Acoustics	  and	  
Mechanics	   Laboratory),	   which	   is	   a	   research	   group	   of	   the	   UPC	   (“Universitat	   Politècnica	   de	  
Catalunya”,	  Polytechnic	  University	  of	  Catalonia)	  in	  Terrassa.	  Hence,	  this	  is	  an	  in-­‐house	  code	  
and	   only	   members	   and	   collaborators	   of	   LEAM	   are	   allowed	   to	   use	   it	   in	   their	   studies	   and	  
projects.	   Furthermore,	   researchers	   of	   LEAM	   will	   modify	   this	   code,	   adding	   some	   new	  
capabilities,	  in	  order	  to	  make	  it	  able	  to	  calculate	  noise	  radiation	  in	  rotating	  structures.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  DYNAMIC	  RESPONSE	  IN	  ROTATING	  STRUCTURES	  
	  
	  Joan	  Torrentó	  Vilarnau	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	  
	  
	  
2. Technical	  specifications	  
Researchers	  who	  want	  to	  use	  this	  code	  must	  have	  a	  legal	  basic	  MATLAB	  license	  in	  order	  to	  
execute	   the	   code.	   As	   this	   project	   is	   a	   MATLAB	   code,	   researchers	   must	   obviously	   have	   a	  
computer,	   and	   depending	   on	   the	   calculations,	   the	   code	   could	   need	   about	   4GB	   RAM	  
memory.	   They	   must	   also	   have	   a	   pre-­‐processor	   software	   license,	   in	   order	   to	   create	   the	  
geometry	  of	  the	  structures	  and	  to	  mesh	  them.	  If	  this	  pre-­‐processor	  is	  GiD,	  the	  code	  does	  not	  
have	  to	  be	  modified,	  because	  it	   is	  able	  to	  read	  information	  provided	  by	  GiD	  directly	  (if	  the	  
specific	   “problem	   type”	   3DHex	   has	   been	   previously	   uploaded).	   If	   the	   pre-­‐processor	   is	   not	  
GiD,	  the	  information	  provided	  by	  it	  has	  to	  be	  modified	  in	  order	  to	  create	  the	  matrices	  that	  
the	   code	  needs	   (coordinates	  of	   the	  nodes,	   relation	  between	  element	   and	  nodes,	  material	  
properties…).	  	  
This	  code	  works	  only	   in	  3D	  structures,	  and	  the	  mesh	  elements	  have	  to	  be	  hexahedral.	  The	  
used	   FEM	   formulation	   is	   based	   on	   hexahedral,	   so	   the	   code	   is	   not	   able	   to	   calculate	   the	  
dynamic	  response	  in	  structures	  with	  other	  mesh	  elements.	  The	  axis	  of	  rotation	  should	  be	  z-­‐
axis,	   because	   the	   formulation	   implies	   this	   fact.	   Therefore,	   the	   geometry	  must	   be	   created	  
thinking	   that	   the	   velocity	   of	   rotation	   will	   be	   applied	   on	   the	   z-­‐axis.	   Another	   option	   is	  
modifying	   the	  existing	  code	   in	  order	   to	  change	  all	   the	  coordinates	   if	   the	  axis	  of	   rotation	   is	  
not	  the	  z-­‐axis	  of	  the	  structure.	  	  
	  
